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ABSTRACT

In this digital world people are adopting wireless communication as it lower the power consumption,increases data rate and low range communication through n number of users. Communication systems can be wired or wireless, using guided or unguided communication media. In wired technology, information is communicated or transmitted over media such as coaxial cable, twisted pair cable, or fiber optic links (also called guided media). Directs propagation from one point to another. Wireless technology uses electromagnetic waves, such as radio frequencies, infrared rays, and satellites, to communicate or transmit information through free space (the air) and direct its propagation from one point to another. This study focuses on wireless technology elements, types, benefits, and drawbacks, as well as a literature analysis on numerous applications and advancements in wireless technology and systems. In addition, a comparison of various forms of wireless technology based on numerous aspects and qualities was examined. KEYWORDS: Wireless technology, Communication medium, Wi-Fi, Bluetooth, Wireless protocols.

INTRODUCTION

Wireless communication is one of the world's most rapidly expanding and active technology fields. Wireless communication is a way of delivering data from one location to another without the use of wires, cables, or any other physical media. In general, information is conveyed from transmitter to receiver over a limited distance via a communication system. The transmitter and receiver can be positioned anywhere from a few meters (like a TV remote control) to a few thousand kilometers away using Wireless Communication.

We live in a communication world, and wireless communication, in particular, is an important component of our daily life. Wireless Communication Technologies that are routinely used in our daily lives include: Mobile phones, GPS receivers, remote controls, and communication systems can be wired or wireless, using either a guided or unguided communication channel. The medium in Wired Communication is a physical path, such as co-axial Cables, Twisted Pair Cables, and Optical Fiber Connections, that leads the signal from one point to another. This form of medium is known as a Directed Medium.


Wireless communication, on the other hand, does not require any physical media and instead sends the signal via space. Because space merely allows for signal transmission with no guidance, These Electromagnetic Waves propagates through space. As a result, both the transmitter and the receiver have an antenna.

CONVENIENCE
Wireless communication technologies, such as mobile phones, are quite easy, allowing anyone to utilize them from anywhere. There is no physical connection required to receive or send communications.
SPEED


FEATURES OF WIRELESS TECHNOLOGY

With its effective qualities, the evolution of wireless technology has produced various breakthroughs. The transmitted distance can range from a few meters (for example, a television remote control) to thousands of kilometers (for example, radio communication). Wireless communication can be used for cellular phone, wireless internet access, wireless home networking, and other purposes. Additional applications of radio wireless technology include GPS units, garage door openers, wireless computer mouse, keyboards, and headsets, headphones, radio receivers, satellite television, broadcast television, and cordless telephones.
COST EFECTIVENESS

Wired communication entails the use of connection wires. Communication through wireless networks does not necessitate complex physical infrastructure or maintenance procedures. Hence the cost is reduced.

FLEXIBILITY

Wireless communication permits individuals to communicate, no matter where they are. It is not essential to be in an office or a telephone booth to send and receive messages.

Improvements can also be seen in speed.
The precision of network connectivity or accessibility has greatly increased.

ACCESSIBILITY

Wireless technology facilitates easy access by connecting remote places where ground lines cannot be effectively provided to the network.

CONSTANT CONNECTIVITY

Continuous connectivity also means that people can respond to emergencies relatively fast.


TYPES OF WIRELESS TECHNOLOGY SATELLITE COMMUNICATION
Satellite communication serves as a vital technology of wireless communication. Communication between people on different continents is made possible by satellites. Because of the curvature of the planet, it may be impossible to send a signal to another country. This is one of the reasons satellites circle the Earth: they may transfer signals among themselves and eventually to a foreign country. All of this happens at breakneck speed. NASA and other space agencies routinely employ this method.

As a result, the technology involved must undergo extensive testing prior to introduction.

INFRARED COMMUNICATION
In most households, infrared communication is present in the form of a television remote control. IR uses invisible light to communicate data. It therefore falls between microwaves and visible light on the electromagnetic	spectrum.	Infrared communication requires a transmitter and a photo receiverto receive the light beam. Since any disruption to the light will result in the photo receiver not receiving it, IR will only function when there is a line of sight visibility. This implies that if you stand between the transmitter and receiver, it will most likely not operate.


BROADCAST RADIO
Broadcast radio, the most well-known form of wireless transmission on our list, was most likely the earliest type of wireless communication. Radio transmitters use radio waves to transfer data to receiving antennae. Radio waves are forms of electromagnetic signals. Signals are generally narrow, and waves can be transmitted at a variety of frequencies. This is why your automobile radio may receive signals from a variety of radio stations. There are numerous types of radio communication users. Radio stations that broadcast educational and entertaining programming. Maritime radio channels allow ships to communicate with one another as well as with the shore. Ham radio operators can communicate and use radio communication for personal purposes.

MICROWAVE COMMUNICATION

Microwave technology is an efficient mode of communication that is widely used around the world. This technology is classified into two types: satellite communication and microwave communication. This is the most efficient means of transmitting microwaves around the world. Microwave technologies, like infrared technologies, require a clean line of sight. This means that in order to deliver a signal across a long distance, a satellite must first receive it. The only issue is that the signal to the satellite can be blocked by atmospherics in particularly dense gloomy conditions.

TERRESTRIAL MICROWAVE COMMUNICATION

Microwave technologies may serve as a highly secure mode of communication. If a signal must be transmitted across a small distance, it may be sufficient to install two antennas with a clear line of sight. The signal can then be sent between the two receivers. This eliminates the requirement to connect to an outside network.

Wi-Fi
The internet via Wi-Fi is a low-powered wireless electronic network. They can be seen in practically every shopping mall and cafe throughout the world. A physical wired network is basically linked to a router. This results in a very confined, low-power wireless network. This allows you to connect a variety of devices to the local network. Public wireless internet connection, on the other hand, is a known target for thieves and hackers.

As a result, it is critical that both users connecting to these networks and providers employ password security defense techniques.
BLUETOOTH TECHNOLOGY

Bluetooth is a relatively new technology that is becoming increasingly popular. It is just a simple means of sending data across a small distance. This information, however, can include either messages or files. Bluetooth technology was originally intended to replace physical cords. However, it does have its downsides. It can travel up to 30 feet in distance. This can be lowered further, but it cannot be completely prevented by walls and other solid objects.
ZIGBEE

ZigBee is a standard based wireless technology, developed to enable low-cost, low- power, wireless machine- to- machine network. Zigbee devices can transmit data over long distances by passing data through a mesh of intermediate devices to reach more distant ones. Zigbee has a defined rate of up to 250 Kbit/s, best suited for intermittent data transmissions from a sensor or input device.
COMPARATIVE STUDY

The below table summarizes the different types of wireless protocols. Each protocol drives range, data rate, frequencies, power consumption, and networking topologies.
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CHALLENGES OF WIRELESS TECHNOLOGY
ATTENUATION OR SIGNAL LOSS
When they travel farther, wireless signals become weaker. This is the same as attenuation (or weakening signals).Bringing indoor wireless connections from the outdoors is more difficult than it may seem.
As signals from exterior transmitters try to enter a building, they may become so weak that communication is impossible. Bringing in outdoor wireless signals for usage indoors can run into many difficulties:
· The structure physically (glass, steel, masonry and concrete)
· Trees and dense landscaping Hills,
· Mountains bluffs or other physical barriers
· High user/population levels.

However, using signals from a nearby cell tower requires more complicated steps than simply mounting an antenna to the outside of the structure. Poor throughput is the result, as capacity and overcrowding problems are caused. For wireless signals to be properly brought indoors, there are a number of specialized procedures and techniques.

MOVEMENT/TIME VARIANCE

The ability to be mobile is the best feature of a wireless connection. Your gadget stays linked to the network while you walk about; it doesn't require a hard wire to connect. So what use is wireless if it ties you down to one location in order to keep a connection? Wherever users are, however they move, or where they store their devices, a reliable wireless system must be able to maintain connectivity.

REACH

The industry has been shifting towards higher wireless signal frequencies, such 5 GHz and mille meter wave, to improve data transfer and extend bandwidth for applications like streaming video. We've got to look into higher-frequency spectrums since gadgets fight for space on the 2.4 GHz and 5 GHz channels (the lower frequencies are already in use). Low-frequency signals have a wider range because they can travel farther through walls and floors than higher-frequency signals.

For example: Wi-Fi 6E is better suited for close- range indoor connections between devices that are present in the same area because of its broader and underused bandwidth (consider stadiums, arenas, campuses, etc.).

NETWORK DENSIFICATION

Every day, more gadgets and users connect to wireless networks. Notwithstanding the rate of growth of these figures, connectedness is still projected. A network collision results from several devices attempting to send data at the same time as

a result of this increase (so nothing gets through). When a collision is found on a wired network, data packets can be resent. Avoiding collisions is the only way to provide the best wifi service.

MULTIPATH FADING/INTERFERENCE

Signals don't always travel in a straight line when they are broadcast. Instead, they reflect back at different times after bouncing off neighboring indoor and outdoor objects, which can deteriorate the signal (delayed signals all carrying the same information). The right procedures must be made to eliminate those delayed messages.

MEASURES TO ADDRESS WIRELESS CHALLENGES

Deploying more advanced technologies using techniques like:

· MIMO (multiple-input multiple-output), which enables the simultaneous transport of more data.
· Orthogonal frequency division multiple access (OFDMA), which splits wireless channels into smaller frequency allotments to allow different clients with various bandwidth requirements to connect to a single wireless network at the same time.
· Cable balancing is also necessary for ensuring optimum wireless performance. For the system to be deemed appropriately balanced, the voltage and current on each conductor of the pair must be equal in amplitude and   phase.   The diameter,

concentricity, and dielectric composition of the two insulated conductors must all be equal. They must also be consistently twisted, which necessitates careful planning and manufacturing.
· A cable with exceptional balance shields networks from the negative impacts of ambient noise, which is crucial for wireless networks so that data signals may reach endpoint devices without deteriorating network performance or experiencing downtime.
· There are well-balanced cabling systems made expressly to accommodate wireless systems that can assist in overcoming some of these wireless issues. Belden’s REV Connect 10GXW System is a great example. It features:

a) Best-in-class noise immunity (4 dB of PSANEXT and 10 dB of PSAACRF
headroom) to eliminate slow network speeds, ensure uptime and support wireless access points.

b) A small diameter to help you maximize the number of cables you can fit inside a conduit, as well as support fast deployment.

c) Excellent performance in high- density, high-bandwidth applications, exceeding 100 m channel requirements in certain applications.

ADVANTAGES OF WIRELESS TECHNOLOGY:

INCREASED EFFICIENCY

Faster information flow between partners and customers as well as within firms is a result of improved data connectivity. For instance, salespeople can check stock levels and prices online while making sales calls.

ACCESS AND AVAILABILITY

They are almost never disconnected due to wireless technology's ability to let users communicate while on the go. There is no need of additional cables or adapters to access business networks.

FLEXIBILITY

Office-based wireless workers can connect without using dedicated computers and can keep working while they're away from the office. This may result in novel working arrangements like remote work or on-site access to company information.

COST SAVINGS

Installing wireless networks may be simpler and less expensive, especially in historic or rental properties where the landlord forbids the installation of cables.

NEW OPPORTUNITIES

One might be able to provide novel goods or services thanks to wireless networking. Many airport departure lounges, train stations, hotels, cafes, and restaurants have set up "hot spot" WiFi

services to allow mobile users to connect their equipment to their "home" workplaces while travelling.

DISADVANTAGES OF WIRELESS TECHNOLOGY

SECURITY

Wireless transmission is more exposed to attacks by unauthorized users, so you must pay particular attention to security.

INSTALLATION PROBLEMS

If there are other electromagnetic (radio) interference sources present or if there are other people using wireless technology in the same building as you, you may experience interference. This might result in poor connectivity or, in the worst situations, a total loss of wireless contact.

COVERAGE

In some locations, it might be difficult to maintain consistent coverage, leading to "black spots" where the signal is weak or nonexistent. For instance, it could be challenging for you to detect the radio frequencies employed in structures constructed with steel reinforcing elements.

TRANSMISSION SPEEDS

In comparison to "wired" networks, wireless transmission can be slower and less effective. The "backbone" network in bigger wireless networks is typically wired or fiber-based rather than wireless.

CONCLUSION
The most dynamic and rapidly expanding technological sector in the communication industry is wireless technology. This is a technique for sending data between two points without the use of physical connections like wires, cables, or other conduits. Typically, in a communication system, information is conveyed from transmitter to receiver that are positioned over a limited distance. With the advent of.
Wireless technology, the transmitter and receiver can be placed anywhere between few meters to few thousand kilometer’s. Communication and wireless technologies are essential components of our daily lives in the world we live in today. Mobile phones, GPS receivers, remote controls, Bluetooth audio, Wi-Fi, and other wireless technology systems are some of the often utilized systems in our daily lives. This paper will discuss the components, varieties, benefits, and literature study on the numerous uses and advancements of wireless technology and systems.
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